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to the Times, by Mr. Douglas Galton, calls attention once I the present .success has been won only after many failures 
more to the formidable manufacturing power which is grow- and disappointments. We look upon the practical solution 
ing up on the other side of the Atlantic. Mr. Galton was one of the water-gas question as a most - important matter for me
of the judges in the group for railway appliances at the tilllurgical science, and we hope this successful application of 
Philadelphia Exhibition, and besides fulfilling his duties as this interesting process will be thoroughly investigated by 
such he appears to have devoted considerable time to the competent experts. We would suggest to the owners, as a 
study of the recent progress of American industry. Having sure way of obtaining the general recognition of what is of 
visited the United States in 1856, he was able to make. a fair value in this process, an examination by, say, three experts, 
comparison of the rate of advance within the past twenty two of whom they might request the Institute of Mining En
years. He says that the activity awakened by the war, aided �ineers and the Gas-light Association to appoint.-Engineer
by the protective system, has developed and nursed every lng and Mining Journal. 
variety of manufacture, from iron rails to Parisian. fancy 
articles. So much for its expansion in respect of variety. 
As to its aggregate extent, he points out that whilst from 
1870 to 1874 the annual production of coal in the United THE GRAMME ELECTRIC, MACHINE. 

States increased from 32,000,000 to 50,000,000 tons, that of To THE EDITOR OF THE SCIENTIFIC AMERICAN: Great Britain rose only from 113,000,000 to 125,000,000 tons. 
Of the 50,000,000 of tons raised in 1874 only 500,000 tons 
were exported, of which about 400,000 tons went to the 
lMIiiiriion of Canada. The coal fields of the United States 
cdver an area of 196,000 miles; the coal is in most cases 
easily accessible; iron ore is abundant, both near the coal 
fields and elsewhere. Mr. Galton observes that notwith
standing the stagnation in trade in the United States he 
noticed several new works in course of erection. The iron
works do not appear to be employed so much in the produc
tion of rails for new lines, but of steel rails, which are being 
substituted for iron ones. He says it is not probable that 
England will much longer be able to supply rails to the 
United States, and the returns of the Board of Trade certainly 
seem to confirm this view. Mr. Galton gives statistics with 
respect to wages which appear to show that although rather 
high they are lower than is commonly supposed, and he says 
that the working day is at lea8t ten hours. He point out 
that unskilled labor is much more extensively used to guide 
machinery than in England. Mr. Galton advances no reasons 
for'the increasing superiority of American industry beyond 
the allusions to the length of the hours of work , the use of 
unskilled labor, and the fact that the manufacturers work 
with great energy. But he strongly urges English employers, 
to visit the Philadelphia Exhibition, and themselves investi· 
gate the causes of a growing competition which they can, 
not afford to despise.-Mining Journal. I 

CORALS FROM PERU, NEARLY THREE THOUSAND 

FEE'f ABOVE THE SEA-LEVEL. 

IN making a working drawing of the Gramme machine, 
the question arose as to the manner in which the coils in the 
revolving bobbin were wound, and as a knowledge of it was 
of some importance, I made a series of measurements of the 
resistance of different portions of the coil, in order to see if 
they would give any clue as to the manner of winding. The 
method which the measurements indicated was unique, at 
least to me; and as I have never seen any but contradictory 
descriptions of the machine, I give it below, thinking it may 
be of interest to some of your readers. 

As drawings and description of the machine are given in 
&ience Record for 1875, and in the SUPPLEMENT for April 22, 
1876, I will assume your readers familiar with the general 
construction and theory of the machine. 

4 
FIG. l.-TOP VIEW. 

(3) in the above argument: a, b, c, are metallic strips on one 
commutlLtor; d, e,f, strips on the other. The dotted lines 
from A to B represent the iron ring, on which all the coils are 
wound. 
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Fig. 3 will now give an idea of the complete circle of coils. 
The full lines represent those connecting with the right-hand 
commutator-the broken line those connecting with that on 
the left. The numbers show the position of the brushes on 
the circle. Here we see that the relative resistances would 
be such as the measurements would call for. In order to 
show how the circuits would flow in the connecting wires, I 
will represent the induced currents as batteries (Fig. 4). 

FIG. 4. 

By following tho�e currents under the different circum 
stances, we find that the change in speed and the rotation of 
the bobbin by batteries are explained perfectly. 

While it is true that this conclusion may not be as certain 
as could be given by an actual dissection of the machine, still, 
as far as measurements and other considerations would 
indicate, it appears to be correct. 

BROWN AYRES. PROFESSOR A. AGASSIZ, in his recent SouthA-merican tour, 
found a coral limestone at Tilibiche, 2900 to 3000 feet in ele
vation, about 20 miles in a straight line from the Pacific. 
The ravine where it occurs is about 450 feet below the general 
level of the nitrate basin of Peru. Two species of corals, 
modern in aspect, are described by L. F. Pourtales, both new 
species, Isophyllia duplicata, and Convexastrma '! Peruviana, 
and besides these a Millepore was observed near M. alcicornis. 
Professor Agassiz concludes that the Pacific, within compara
tively recent times, extended through gaps in the coast range 
and made an internal sea, which stood at a height of not less 
than 2900 feet, and probably much above this, as the sea must 
have played an important part in the deposition of the salt 
and the nitrates of the nitrate beds; and consequently, that 
there has been an elevation since the formation of the coral 
reefs of not less than 2900 feet. The presence of other ex
tensive saline basins at a height of 7000 feet seem to make 
the submergence still greater; The existence of eight species 
of Allorchestes (amphipod crustaceans), a salt-water genus, 
in Lake Titicaca, is stated to suggest the presence of the sea, 
at no very distant period, at a height of 12,500 feet.-Bull. 
Compo Zool. 

In Fig. 1, the points marked 1, 2, 3, and 4 are the brushes. 
Wires are run from 1 and 4 to the light, and from 2 and 3 to, STEVENS INSTITUTE OF TECHNOLOGY, { 
the inducing magnets. Disconnecting the coil from the light' HOBOKEN, N. J., September, 1876. f 

The facts have a special interest from the fact that there 
are now no coral reefs on the South-American coast south of 
Cape Blanco, near the equator, owing to the cold oceanic cur
,rents of the coast. The coast range would have been a pro
tection against those currents in the era of the Tilibiche coral 
reefs.-Amer. Jour. &i. and Arts. 

THE LOWE GAS PROCESS AT THE PHILADEL
PHIA GAS WORKS. 

THIS method, which has received occasional notices in 
these columns, has the merit of achieving greater successes 
with each new appearance. The excellent results accom
plished by it during some nine months'trial in the oity of 
Utica, an account of which was published in reports by Prof. 

and inducing magnets, and measuring ,the resiostance between 
the brushes, I find : 

From brush 1 to 2 = .5 ohm 
1 to 3 = .25 
lto4=.3 
2 to 3 = .3 

" 2 to 4 = .25 
3 t04 = .5 

We notice in the above table of resistances that there is an 
equal resistance between 1 and 2, and 3 and 4; also an equal 
resistance between 1 and 3, and 2 and 4. This shows the coil 
is sYlIlmetrically wound; and the fact of there being twice as 
much resistance between 1 and 2, and 3 and 4, as between the 
others, points to such a winding as would cause the current 
in passing from 1 to 2, etc., to pass through a greater amount 
of wire. The only other facts I was in possession of were, 
that t.he machine revolved more rapidly when the carbons 
were in contact than when they were separated, and that a 
battery applied to 2 and 3 would cause the bobbin to revolve 
while it produced no effect in other positions. 

In order to determine the' method of winding, I put the 
conceivable cases into the form of logical propositions. 
Either the coil is wound with (1) one conducting wire (how
ever arranged), or (2) it is wound with two wires. (And since 
the case of two wires afterwards joined would be, electrically 
considered, one wire, the two wires must in this case be en
tirely separate.) 

CHANGE OF VOLUME OF ELECTRIC CONDUCTORS. 

HERR EXNER has measured the change in length of a con
ductor through which an electric current is passing, by a 
method free from the error caused by the expansion due to 
the heat generated by the current. Two pieces of the same 
wire of nearly equal lengths were hung one over the other, 
and so connected with a battery tha:t the current might be 
passed through either. The lower wire passed through a 
glass which might be. filled with water if desired. The 
elongation was measured by resting the end of the wire on a 
lever carrying a mirror whose deflection was read by a tele
scope and scale. The current being passed successively 
through the two wires. a different deflection was obtained in 
each case, but these were rendered equal by inserting an ad
ditional resistance in circuit with that wire whose elongation 
was greater. The tube was now filled with water so as 
to carry off the heat generated in the lower wire as 
rapidly as possible. It was found that the galvanic expan
sion was only 1.2 to 2.2 per cent of the heat expansion; and 
no connection was recognizable with the nature of the metal 
employed. If it be co�sidered that these values, of course, 
can only be an upper limit, it will follow from the smallness 
of the effect obtained that there is no sufficient 'ground for the 
hypothesis of a special expansion power of the galvanic cur
rent. There can hardly be any doubt that the slight expan-. 
sion which the water-enclosed wire shows is simply and alone 
due to the heat remaining in it.-Nature. 

ACOUSTIC ATTRACTIONS. 

H. Wurtz and H. H. Fish, the manager of the Ut.ica Gas-light M. DVORAK has examined the attractions and repUlsions 
Company, were attracting very general attention when its of small pendulums hung near sonorous bodies. A square of 
operations were brought to a standstill by a fire that de- paper, or a piece of cork, is hung by a silken thread, and held 
stroyed the wooden building in wbich the works were locat- near a wooden rod vibrating slowly. Varying the positions 
ed. Nothing daunted by this disappointment, the owners of the pendulum it is sometimes attracted and sometimes re-
sought for an opportunity to demonstrate their system on a pelled. 'fhese motions seemed to be due to the air-currents ap-
still larger and more conclusive scale, and were so fortunate proaching or receding from the rod, and the motions of the 
as to make arrangements with the Philadelphia Gas Trust cork served to determine approximately' the directions. These 
for a trial of it at their Manayunk Station. The new process results were verified by the motions of a flame and tha indi-
has recently" blown in " there, and it is pleasant to state cations of a very sensitive water manometer. The air thrust 
that the results are most gratifying and show already a de- aside by the vibrating rod escapes laterally, repelling light 
cided advance in some particulars over those obtained at bodie�. This is replaced by air forming counter-currents 
Utica. The generators, of which there are three, are 40 toward the rod, producing the effect of attraction. When the 
inches in diameter, instead of 30 inches as before. To each 

f 
amplitude of the vibJ:ations is small, the rod acts like the 

of these there are two--instead of one as formerly-of the C prongs of a tuning-fork, and attraction takes place in every 
stacks, called superhea'ers, filled with loose fire-brick. The direction. 
products of combustion are divided between these, and In front of the opening of a tube of Kundt is placed a 
when heated up sufficiently one serves, as formerly, for the second open tube, giving the same sound as the first, and 
thorough fixing of the gases; the other, to superheat the suspended by two threads. Making the first tube resound 
steam before its entrance to the base of the coal chamber. loudly, the second tube is strongly repelled. The same effect 

This is a new feature, sUR'gested by the excess of heat is obtained if the second tube gives one of the harmonies of 
evolved by the apparatus at Utica, which is thus, in a most the first. Placing two tubes facing- each other opposite the 
simple manner, utilized with great advantage. The tempera- If tube of Kundt and perpendicular to ltS axis, they tend to ap-
ture attained by a jet of steam passing down through a col- FIG. 2. proach each other. With a very sensitive manometer it 
umn of fire-bricks 15 feet high and 30 inches in diameter, appears that in a column of air in a state of permanent vibra-
standing at a white heat, is enormous and has produced sur- If (2) is the case, either the wires are connected to alternate tion, the air at the nodes has an excess of pressure. This 
prising results. The increased f�ility of generation was strips on the commutator, or they are connected one to one accounts for the heaping up of water in the loops of a tube of 
immediately noticed, the delivery of gas, instead of 3,000' feet, commutator, and one to the other. If they were connected to Kundt. It is explained by admitting that the amplitude of 
which was considered a good result at Utica, at once attained alternate contacts, between some two of these contacts, I the vibrations can not be neglected compared with their 
8,000 feet to a run of thirty minutes in one generator. Two could not get circuit ; but I do, on all. If it was connected: length. It follows that there ought to be a continuous mo
days later, over 10,000 feet were run, and on the 10th AuguBi one wire to one side and one to the other, I could not get cir- \ tion of the air from a node to a loop .. This might be proved 
13,400 feet. What the limit of capacity may be, will only be cuit across; but I do. Therefore, it is not wound with two, by filling the resonant box of a tuning-fork with the fumes 
developed by increasing familiarity with the new works. It independent wires. The continuous wire, then, could be (1) of chloride of ammonium and seeing if they are thrown out 
seems also that the high temperatures tend to reduce the connected alternately with each commutator; or (2) it could when the fork is set in vibration. 
proportion of carbonic acid in the gas, thus simplifying its be connected entirely with one side; or (3) it could be wound If a bell is filled with water and a drop of oil allowed to 
purification. The Lowe process is apparently entitled to take in two sets of coils, alternating on the ring, one set connect- fall on it, the circular film becomes quadrangular when the 
its place among the useful arts of civilization, and we hope it ing with each commutator, and the ends joining so as to j bell is sounded. The water-currents start from the nodes and 
may effect the permanent improvement and cheapening of form one metallic circuit. (See Fig. 2.) accumulate at the loops. A disk of glass is attached to the 
light, and let us also hope it may be successfully applied to If (1) was the case, there would be very little resistance be- end of a rod vibrating longitudinally. If a glass drop is hung 
the economical production of heating gas. It certainly fur- tween 1 and 2; but right there is the greatest resistance, (2) opposite the disk, it will be repelled at the centre and attlact
nishes a striking illustration of the persistency of inventive is not true from an inspection of the machine, (3) then must ed around the periphery. There are then, as with air, cur
men, for the attempt to mak�" water gas" practically and 'I be true. rents outward at the centre, and counter· currents inward 
economically, date!! back to an early year in the century, and Fig.' 2 will give an idea 'Of the method of winding called along the edges.-Journ. de Phys. 
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